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Acute  clinical  illness  caused  by  an  infectious  process  is  typically 
characterized  by  a  catabolic  response,  which  includes  loss  of  body 
weight,  wasting  of  body  protein,  anorexia,  increased  metabolic  rate, 
and  negative  nitrogen,  potassium,  phosphorous,  magnesium,  sulfur,  and 
zinc  balances.  Part  of  the  catabolic  response  can  be  reversed  in 
laboratory  animal  models  by  providing  an  adequate  supply  of  amino  acid 
and  calories  via  oral  or  intravenous  route. 

Alterations  in  protein  metabolism 

During  acute  infectious  illness  in  the  presence  of  anorexia,  that  is 
usually  associated  with  infectious  disease,  a  continual  loss  of  body 
nitrogen  results  in  negative  nitrogen  balance.  The  severity  of  loss 
in  nitrogen,  however,  cannot  be  accounted  for  by  the  anorexia  alone. 
Rather,  the  severity  and  duration  of  fever  during  acute  infections 
appear  to  be  the  major  contributors  to  the  protein  wasting  observed. 
Protein  of  skeletal  muscle  appears  to  be  the  major  contributor  to  the 
increased  loss  of  body  protein  and  nitrogen  during  infectious  disease. 
Amino  acids  derived  from  the  breakdown  of  muscle  protein  are  utilized 
at  an  increased  rate  as  energy  sources,  gluconeogenic  and  ureagenic 
substrates,  and  for  the  synthesis  of  proteins  associated  with  host 
defense  mechanisms.  While  total  body  protein  -synthesis  is  decreased 
during  the  catabolic  phase  of  acute  infections,  certain  cells  such 
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as  those  associated  with  the  immune  system  and  production  of  acute 
phase  proteins  have  an  increased  anabolic  response  to  the  disease. 

Free  aromatic  amino  acids  of  the  plasma  (phenylalanine  and  tyrosine) 
and  sulfur-containing  ones  (methionine)  are  increased,  while  the 
concentration  of  branched-chain  amino  acids  (isoleucine,  leucine,  and 
valine)  are  decreased  during  the  early  stages  of  acute  infectious 
disease  in  man  and  experimental  animals.  The  latter  amino  acids  are 
apparently  utilized  at  increased  rates  by  skeletal  muscle  as  a  source 
of  energy.  Thus,  feeding  of  a  diet  which  is  high  in  branched-chain 
amino  acid  as  well  as  calories  does  reduce  the  protein  wasting  which 
is  associated  with  infectious  disease.  Because  of  anorexia  or 
malfunctioning  intestinal  tract,  it  may  be  necessary  to  give  these 
nutrients  parenterally . 

Alterations  in  carbohydrates  metabolism 
In  an  acute  infectious  disease,  the  rates  of  glucose  turnover  and 
oxidation  are  generally  elevated  compared  to  a  noninfected  individual. 
The  liver  of  an  infected  host  has  an  increased  propensity  to  produce 
glucose  from  gluconeogenic  substrates.  This  can  result  in  modest 
hyperglycemia  in  the  early  febrile  phase  of  many  infectious  illnesses. 

In  some  infections  associated  with  mild  hepatic  damage,  glucose 
intolerance  and  insulin  resistance  can  become  quite  severe,  resulting 
in  marked  hyperglycemia  and  glucouria.  If  the  infectious  disease 
leads  to  hepatic  failure,  such  as  in  severe  gram-negative  sepsis 
or  viral  hepatitis  severe  hypoglycemia  can  develop  which  may  require 
an  immediate  infusion  of  glucose.  Thus,  the  alterations  in  carbohydrate 
metabolism  are  complex  and  vary  depending  on  the  duration  and  variety 
of  infectious  disease.  In  general  feeding  of  glucose  will  result  in 


some  decrease  in  protein  wasting  associated  with  infectious  disease , 
but  it  also  tends  to  reduce  the  function  and  protein  synthetic  ability 
of  cells  involved  in  the  host  defense  against  infectious  disease. 

Alterations  in  lipid  metabolism 

In  most  infectious  diseases,  the  host  can  utilize  lipid  calories  as 
a  source  of  energy  but  at  a  reduced  efficiency  compared  to  the  noninfected 
individual.  There  is  a  slightly  reduced  ability  to  clear  lipids  from 
the  blood  and  a  decreased  capacity  of  the  liver  of  the  infected  host 
to  synthesize  ketones  from  long-chain  fatty  acids.  This  results  in 
a  reduced  ability  to  develop  starvation  ketosis  and  increases  the 
dependence  on  glucose  calories  as  a  source  of  energy.  Thus,  the 
infected  host  must  break  down  body  proteins  to  obtain  amino  acids 
to  meet  energy  requirements  and  permit  the  increased  synthesis  of 
glucose. 

Alterations  in  electrolyte,  trace  elements ,  and  vitamin  metabolism 
With  the  onset  of  fever,  there  is  a  marked  retention  of  sodium  chloride 
by  an  infected  individual.  Plasma  concentrations  of  iron,  and  to  a 
lesser  entent  zinc,  are  markedly  diminished  during  an  acute  infectious 
illness.  This  represents  a  redistribution  and  accumulation  of  these 
trace  metals  in  the  liver.  In  severe  bacterial  infections,  iron  may 
virtually  disappear  from  the  plasma,  leading  to  anemia,  if  the  infection 
becomes  chronic.  Increasing  dietary  intake  of  iron  does  not  correct 
this  response  and  may  in  fact  be  harmful  to  the  host  defense  against 
the  infectious  disease.  In  contrast,  plasma  copper  concentrations 
increase  due  to  increased  production  of  its  carrier-protein 
(ceruloplasmin).  The  metabolism  of  most  vitamins  is  not  appreciably 
altered  by  infectious  disease.  - 


Nutrient  requirements  during  infectious  disease 
Alterations  in  nutrient  requirements  depend  on  the  severity  and  duration 
of  the  infectious  disease.  In  severe  infections  protein  requirements 
may  be  increased  by  50%.  Caloric  needs  are  also  increased  during  infectious 
disease  and  may  increase  to  200-300%  of  the  resting  requirements  depending 
on  the  magnitude  of  the  fever  and  duration  of  the  illness.  While  the 
requirements  for  trace  elements  and  vitamins  do  not  appear  to  be  elevated 
appreciably  by  the  presence  of  acute  infection,  most  experts  recommend 
a  two-fold  increase  in  the  intake  of  these  nutrients.  In  a  previously 
well-nourished  individual,  the  losses  of  body  nutrients  during  an  acute 
infection  of  short  duration  are  generally  reconstituted  during  the  first 
several  weeks  of  convalescence.  However,  if  the  patient  has  a  life- 
threatening  infectious  disease  and  has  lost  10%  or  more  of  his  body 
weight,  nutrient  support  therapy  via  the  parenteral  or  enteral  routes 
should  be  initiated  to  prevent  rapid  deveolpment  of  protein-calorie 
malnutrition  and  suppression  of  immune  function. 
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